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ABSTRACT  
In this prospective randomized double-blinded study 
the effects of preoperative hydration, using 0.9% NS I.V 
infusions, on postoperative nausea and vomiting among 
patients undergoing ambulatory surgery were studied. A 
comparison was done with 20 ml/kg 0.9% NS, 10 ml/kg 
0.9% NS, and 2 ml/kg 0.9% NS as prophylaxis of 
postoperative nausea and vomiting. A standardized 
anaesthetic technique was used. Gender, past history of 
PONV, motion sickness, and the duration of surgery were 
also studied as risk factors of PONV.  
The results showed that receiving 20 ml/kg 0.9% NS 
infusions preoperatively reduced the incidence of nausea 16 
times and vomiting 12 times than receiving 2 ml/kg 0.9% 
NS infusions (P <0.001). Having a past history of PONV 
increased the risk of its occurrence 7 times (P <0.003). A 
duration of surgery and anaesthesia of (45-50 min.) 
increases the risk of nausea almost 4 times than the 
duration of (30-34 min.) (P = 0.065); while the risk of 
vomiting is increased almost 12 times when comparing the 
two groups (P = 0.003).  
  
There is also a highly significant correlation between 
past history of motion sickness and vomiting (P < 0.001).  
The incidence of PONV was markedly less in group A 
(20 ml/kg 0.9% NS) than in group C (2 ml/kg 0.9% NS) 
(P<0.001). 
  
  
  
  
  
  
  
  
  
  
  ﻤﻠﺨﺹ ﺍﻷﻁﺭﻭﺤﺔ 
ﻓﻲ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻤﺴﺘﻘﺒﻠﻴﺔ ﻭﺍﻟﺘﺠﺭﺒﺔ ﺍﻟﻤﺤﺠﻭﺒﺔ ﺍﻟﻤﺯﺩﻭﺠﺔ، ﺩﺭﺴﺕ ﺁﺜﺎﺭ ﺍﻟﺘﺭﻭﻴﺔ ﻤﺎ 
ﻗﺒل ﺍﻟﻌﻤﻠﻴﺔ ﺒﺎﺴﺘﺨﺩﺍﻡ ﻤﺤﻠﻭل ﻤﻠﺢ ﻁﻌﺎﻡ، ﻋﻠﻰ ﺍﻟﻐﺜﻴﺎﻥ ﻭﺍﻟﺘﻘﻴﺅ ﺒﻌﺩ ﺍﻟﻌﻤﻠﻴﺎﺕ ﺍﻟﺘﻲ ﻻ ﺘﺤﺘﺎﺝ ﻟﺒﻘﺎﺀ 
 ﻤﺤﻠـﻭل % 9.0ﻜﺞ / ﻤل 02ﻟﻘﺩ ﺘﻤﺕ ﻤﻘﺎﺭﻨﺔ ﺇﻋﻁﺎﺀ ﻗﺒل ﺍﻟﻌﻤﻠﻴﺔ . ﺍﻟﻤﺭﻴﺽ ﺩﺍﺨل ﺍﻟﻤﺴﺘﺸﻔﻰ
ﻤﺤﻠﻭل ﻤﻠﺢ ﻁﻌﺎﻡ % 9.0ﻜﺞ / ﻤل 2ﻤﺤﻠﻭل ﻤﻠﺢ ﻁﻌﺎﻡ، ﻭ% 9.0ﻜﺞ  / ﻤل  01ﻤﻠﺢ ﻁﻌﺎﻡ، 
ﻜﺫﻟﻙ ﺩﺭﺱ ﺍﻟﻨﻭﻉ، . ﺍﺴﺘﺨﺩﻤﺕ ﺘﻘﻨﻴﺔ ﺘﺨﺩﻴﺭ ﻗﻴﺎﺴﻲ ﻋﺎﻡ. ﻜﻭﻗﺎﻴﺔ ﻤﻥ ﻏﺜﻴﺎﻥ ﻭﺘﻘﻴﺅ ﻤﺎ ﺒﻌﺩ ﺍﻟﻌﻤﻠﻴﺔ
ﺘﺎﺭﻴﺦ ﺴﺎﺒﻕ ﻟﻠﺘﻘﻴﺅ ﻭﺍﻟﻐﺜﻴﺎﻥ ﻤﺎ ﺒﻌﺩ ﺍﻟﻌﻤﻠﻴﺔ، ﻭﺘﺎﺭﻴﺦ ﺴﺎﺒﻕ ﻟﻠﺩﻭﺍﺭ ﺍﻟﻤﺼﺎﺤﺏ ﻟﻠﺤﺭﻜـﺔ، ﻭﻤـﺩﺓ 
  . ﻤﺅﺩﻴﺔ ﻟﻌﻤﻠﻴﺔ ﺍﻟﺘﻘﻴﺅ ﻭﺍﻟﻐﺜﻴﺎﻥ ﻤﺎ ﺒﻌﺩ ﺍﻟﺠﺭﺍﺤﺔ ﺍﻟﺠﺭﺍﺤﺔ ﻜﻌﻭﺍﻤل
ﻤﺤﻠﻭل ﻤﻠﺢ ﻁﻌﺎﻡ ﻗﺒل % 9.0ﻜﺞ / ﻤل 02ﻜﺸﻔﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺃﻥ ﺍﻟﻤﺭﻀﻰ ﺍﻟﻤﺘﻠﻘﻴﻥ  
ﻤﺭﺓ ﺃﻗل ﻤﻥ ﺍﻟﻤﺭﻀﻰ ﺍﻟﺫﻴﻥ ﺘﻠﻘـﻭﺍ      21ﻤﺭﺓ ﻭﺍﻟﺘﻘﻴﺅ  61ﺍﻟﻌﻤﻠﻴﺔ ﻨﻘﺼﺕ ﻋﻨﺩﻫﻡ ﺤﺎﻻﺕ ﺍﻟﻐﺜﻴﺎﻥ 
ﻲ ﻟﻠﻐﺜﻴﺎﻥ ﻭﺍﻟﺘﻘﻴﺅ ﻭﺠﻭﺩ ﺘﺎﺭﻴﺦ ﻤﺭﻀ. 100.0 <P()ﻤﺤﻠﻭل ﻤﻠﺢ ﻁﻌﺎﻡ % 9.0ﻜﺞ / ﻤل   2
 05ﻭ 54ﻤﺩﺓ ﺇﺠﺭﺍﺀ ﺍﻟﻌﻤﻠﻴﺔ ﻤﺎ ﺒـﻴﻥ . )300.0< P(ﻤﺭﺍﺕ  7ﻤﺎ ﺒﻌﺩ ﺍﻟﻌﻤﻠﻴﺔ ﻴﺯﻴﺩ ﺤﺩﻭﺜﻬﻤﺎ 
 43ﺇﻟﻰ  03ﻤﺭﺍﺕ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻤﺩﺓ ﺇﺠﺭﺍﺀ ﻋﻤﻠﻴﺔ ﺘﺘﺭﺍﻭﺡ ﻤﺎ ﺒﻴﻥ  4ﺩﻗﻴﻘﺔ ﺘﺯﻴﺩ ﺤﺩﻭﺙ ﺍﻟﻐﺜﻴﺎﻥ 
          ﻤـﺭﺓ ﻤﻘﺎﺭﻨـﺔ ﺒـﻴﻥ ﺍﻟﻤﺠﻤـﻭﻋﺘﻴﻥ       21، ﺒﻴﻨﻤﺎ ﻴﺯﺩﺍﺩ ﺤﺩﻭﺙ ﺍﻟﺘﻘﻴﺅ )5600.0 = P(ﺩﻗﻴﻘﺔ 
  . )300.0 = P(
ﻤﺤﻠـﻭل % 9.0ﻜﺞ / ﻤل 02ﺃﻱ ﺘﻌﺎﻁﻴﻪ ( )ﺃ)ﻭﺠﻭﺩ ﺍﻟﻤﺭﻴﺽ ﻀﻤﻥ ﺍﻟﻤﺠﻤﻭﻋﺔ 
 2ﺃﻱ ﺃﺨـﺫﻩ ( )ﺝ)ﻴﻘﻠل ﺤﺩﻭﺙ ﺍﻟﺘﻘﻴﺅ ﻭﺍﻟﻐﺜﻴﺎﻥ ﻤﻘﺎﺭﻨﺔﹰ ﻤﻊ ﺍﻟﻤﺠﻤﻭﻋﺔ ( ﻤﻠﺢ ﻁﻌﺎﻡ ﻤﺎ ﻗﺒل ﺍﻟﻌﻤﻠﻴﺔ
  .  )100.0<P(( ﻤﺤﻠﻭل ﻤﻠﺢ ﻁﻌﺎﻡ ﻤﺎ ﻗﺒل ﺍﻟﻌﻤﻠﻴﺔ% 9.0ﻜﺞ /ﻤل 
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INTRODUCTION 
 
Postoperative nausea and vomiting (PONV) may 
happen in around 20% to 30% of surgical cases. Some 
studies show that the range is 8% to 92%.(1) It is an 
uncomfortable occurrence with little long-term morbidity. 
Unfortunately, sometimes it may cause the dangerous 
bronchial aspiration, gastric bleeding, and wound 
haematoma when severe. PONV may prolong recovery room 
stay, hospitalization, and is considered one of the most 
common causes of hospital admission following ambulatory 
surgery.(2)  
Prophylaxis has always been better than cure. The 
fight against PONV was usually assisted by using 
antiemetics. Even though these drugs posses an acceptable 
side-effect profile and may be affordable, preoperative fluid 
hydration using 0.9% NS carries no side effects and is very 
cheap. Usually anti-emetics are administered prophylactically 
or for treatment.  
 
  
PONV is influenced by many variables. These include 
patient related factors, types of surgery, surgical technique, 
anaesthetic agents employed, as well as postoperative factors. 
A higher incidence of PONV due to patient related factors 
includes paediatric age group, female gender, obesity, 
anxiety, a history of severe motion sickness, and presence of 
an underlying disease resulting in delayed gastric emptying.(3) 
A past history of PONV under similar anaesthetic surgical 
settings may double its incidence in subsequent surgeries.(4) 
PONV occurs frequently following gynaecologic 
laparoscopies (50-90%), strabismus surgery (60-90%), middle 
ear surgery (30%), head and neck surgery (21-63%), and 
intra-abdominal surgeries (up to 70%).(5) Extended time of 
surgery also enhances PONV.(6) Postoperatively, PONV may be 
increased by the occurrence of pain, dizziness, ambulation, 
early oral intake, and increased use of postoperative opiate 
analgesics.(7) Anaesthetic techniques using primary opiates 
(fentanyl, sufentenil, and alfentenil) may increase the 
incidence of PONV two-to-five folds versus standard 
inhalation techniques.(8)  
  
Short-acting barbiturates, etomidate, ketamine, and 
agents used to reverse neuromusclar blockade may increase 
emetic risks, while midazolam and propofol have little 
influence or may decrease the risk of PONV.(1) Crystalloid 
solutions are normally given during surgery (in addition to 
replacement of significant blood loss) to maintain 
cardiovascular stability and urine output. Some authorities 
recommend only "balanced salt solution", such as 
Hartmann's, or saline. Some recommend isotonic (5%) 
glucose followed by Hartmann's solution, whilst others 
recommend iso-osmotic mixtures of glucose and saline. 
Recently, there has been a move to restrict the volume of 
infused crystalloids by use of colloids.   
Davidson and Harvey (1966) showed that when 
extracellular fluid expression was limited to the operative 
phase, a period of low urinary sodium output occurred 
postoperatively about 36 hours later than in a control group 
where no extracellular volume expansion occurred.  
The introduction of saline infusions during surgery 
has resulted in a reduction of the incidence of postoperative 
renal failure.  
  
Postoperatively the urinary sodium output falls unless 
adequate sodium intake is maintained (Davisdon, Harvey 
1966; Breivik, 1969; Bennett 1975).  
Extracellular volume expansion has also been shown 
to result in less hypotension during and after operation 
(Feiber, Jones, 1969) and in less postoperative thirst (Breivik, 
1969). Solutions containing significantly less sodium, such as 
fifth normal saline administered during operation in volumes 
of 2-3 liters often cause hypotonicity.(9)         
Preoperative rehydration aids in maintaining adequate 
extracellular volume, especially in hot climates since sweating 
is greatly increased to enhance cooling. Preoperative 
rehydration results in less hypotension postoperatively and 
thus in reduced nausea and or vomiting. Normovolaemia 
when achieved reduces PONV which may be exacerbated by 
hypovolaemia, postural hypotension and increased vagal 
tone. A normal circulating blood volume attenuates the 
nervous system reflex responses and hormonal mechanisms 
responsible for regulating the systemic blood pressure; 
reducing the stress response which may play a part in PONV.           
 
  
LITERATURE REVIEW  
 
Physiology of nausea and vomiting:  
Nausea: 
Nausea often occurs before vomiting. It is due to the 
excitation in an area of the medulla closely associated with, 
or part of the vomiting center. It can be caused by the 
following:  
a. Impulses coming from the gastrointestinal tract.  
b. Impulses originating in the lower brain in association 
with motion sickness.  
c. Impulses from the cerebral cortex to initiate vomiting. 
Occasionally, vomiting occurs without the prodromal 
sensation of nausea, indicating that only certain portions 
of the vomiting center are associated with the sensation of 
nausea.(9)  
Vomiting:  
Vomiting is how the upper gastrointestinal tract rids 
itself of its contents. This usually occurs when almost any 
part of the upper tract becomes excessively irritated, over 
distended, or even hyper-excitable. Excessive distension or 
  
irritation of the duodenum provides a strong stimulus for 
vomiting.(10) Impulses are transmitted by both vagal and 
sympathetic afferents to the bilateral vomiting centers to the 
medulla. This center lies near the tractus solitarius at the 
level of the dorsal motor nucleus of the vagus.(11) Motor 
impulses causing vomiting may be transmitted from the 
vomiting center by the 5th , 7th, 9th, 10th and 12th cranial 
nerves to the upper gastrointestinal tract, and through the 
spinal nerves to the diaphragm and abdominal muscles.(9) 
Figure shows the afferent pathways of the vomiting reflex: 
 Blood-brain barrier   
Psychological 
Factors 
  
                  Pain  
Hypotension  Vomiting center 
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Oropharyngeal 
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            Opioids 
 
  
Body water accounts for 50% - 70% of body weight. 
There is a high percentage of water in young people and men, 
and a lower percentage of water in older people, obese people, 
and women. The intracellular compartment accounts for 65% 
of total body water. The intravascular compartment accounts 
approximately for 10% of total body water. The interstitial 
compartment contains approximately 25% of total body water.  
Electrolytes determine the amount of water existing in 
any one space at any time. Electrolyte concentrations in the 
intracellular space differ compared with the extravacular 
spaces. Water follows electrolytes across cell membrane to 
equilibrate osmolality. The amount of water required by a 
person depends on that person's weight, age, gender, and 
illness. Approximately, people need 35 ml/kg/24 hours. 
Fever, environmental temperature, and respiratory rate can 
increase water requirements. Signs of acute water volume 
loss include tachycardia, hypotension, and decreased urine 
output.(12)  
Hypernatraemia can occur in patients with a normal 
level of sodium if there is reduced water intake, as in 
preoperative fasting. If there is a loss of water without an 
  
equivalent loss of sodium, hypernatraemia also results. This 
may be due to sweating in hot climates.  
Dehydration is common after surgery because of 
third-space sequestration of fluids in the operative site. 
Orthostatic hypotension may occur which might lead to 
vomiting.(3) 
The composition of sweat under resting conditions is 5 
meq/L for both sodium and chloride. As a response to strong 
sympathetic stimulation, sweat formation is greatly increased 
resulting in the loss of up to 60 meq/L of sodium and 
chloride. Large amounts of water, sodium, and chloride can 
be lost through this heat loss system.    
The mechanisms that control blood volume 
simultaneously control the entire extracellular fluid volume, 
because the interstitial and intravascular volumes are in 
dynamic equilibrium. Such mechanisms include the renal 
responses to changes in blood pressure (altering the 
glomerular filtration rate), the atrial volume receptors and 
aortic baroreceptors (modulating sympathetic nervous system 
activity and ADH release), and the renin-angiotensin-
aldosterone system. 
  
Thus, intravascular volume and blood pressure are 
the primary regulators of sodium balance and excretion.  
Aldosterone is the hormone responsible for the precise 
control of sodium extraction. A decrease in systemic or renal 
arterial blood pressure, as well as hypovolaemia or 
hyponatraemia, leads to release of renin from the juxta- 
glomerular cells of the kidney. Therefore, sodium chloride 
infusions will supplement both sodium and volume. 
Angiotensinogen produced in the liver is converted by renin to 
angiotensin I. In the blood stream angiotensin I is converted 
to angiotensin II, and the zona glomerulosa of the adrenal 
cortex is then stimulated to release aldosterone. Aldosterone 
acts on the distal renal tubules and cortical collecting ducts, 
prompting sodium retention. Besides hypovolaemia and 
hyponatraemia, stimuli for aldosterone release include the 
surgical procedure and many others. Hypotension occurs 
when the mean arterial pressure falls below 20-30% of 
"normal" values for that person.  
Orthostatic hypotension is commonly defined as a 
decrease in systolic blood pressure of greater than 20% 
accompanied by an increase in heart rate of 20 beats per 
  
minute or more when the patient goes from supine to the 
upright position. It is variable with age and vascular 
compliance.(12)  
PONV when severe may also be associated with stress 
on suture lines, wound dehiscence, bleeding, electrolyte 
disturbances, dehydration, and on rare occasions, pulmonary 
aspirations of gastric contents.  
Nausea is an unpleasant sensation in the epigastrium 
and throat associated with the urge to vomit, whereas 
vomiting is the forceful expulsion of gastric contents from the 
mouth. Retching is the rhythmic, laboured contractions of 
the respiratory muscles, including the diaphragm and 
abdominal muscles without expulsion of gastric contents.(13)  
The emetic center, located in the lateral reticular 
formation of the medulla, mediates the vomiting response via 
efferent impulses through the vagus and phrenic nerves and 
the spinal nerves of the abdominal muscles.  
The emetic center receives input from several areas; 
including higher cortical centers, somatic structures 
(gastrointestinal tract, pharynx, heart, mediastinum, testes) 
and optic, olfactory, vagal, glossopharyngeal, and trigeminal 
  
nerves. An important source of input to the vomiting center 
comes from the chemoreceptor trigger zone (CTZ); a lightly 
vascularized area where no effective blood-brain barrier 
exists.  
PONV can be exacerbated by hypovolaemia, postural 
hypotension, and increased vagal tone. It is a common 
ambulatory anaesthesia practice to administer intravenous 
fluids in excess of maintenance fluid during the surgical 
procedure. The reason given for this practice is to prevent 
PONV that may result from hypovolaemia and orthostatic 
hypotension, and to prevent dehydration in the event patients 
are unable to tolerate oral liquids in the early postoperative 
period.(13)    
Rapid-acting mechanisms for the regulation of systemic 
blood pressure:  
Rapid-acting mechanisms for regulation of systemic 
blood pressure involve nervous system responses as reflected 
by the a) baroreceptor reflexes, b) chemoreceptor reflexes, c) 
atrial reflexes and d) central nervous system ischaemic reflex. 
These reflex mechanisms respond almost immediately to 
changes in systemic blood pressure.(14)  
  
Within about 30 minutes, these nervous system reflex 
responses are further supplemented by activation of 
hormonal mechanisms and shifts of fluid into the circulation 
to readjust blood volume.  
Baroreceptor reflexes:  
Baroreceptors are nerve endings in the walls of large 
arteries in the neck and thorax, especially in the internal 
carotid arteries just above the carotid bifurcation and in the 
arch of the aorta.  
An increase in mean arterial pressure produces 
stretch of the baroreceptor nerve endings, and increased 
numbers of nerve impulses are transmitted to the depressor 
portion of the vasomotor center, leading to relative decreases 
in the central nervous system outflow of sympathetic nervous 
system (vasoconstrictive) impulses. Decreases in systemic 
blood pressure reflexes produce changes likely to increase 
blood pressure.    
Chemoreceptor reflexes:   
Chemoreceptors are chemosensitive cells located in 
the carotid bodies and aortic bodies. Each carotid or aortic 
body is supplied with an abundant blood flow through a 
  
nutrient artery so that the chemoreceptors are always 
exposed to oxygenated blood. Whenever the systemic blood 
pressure, and thus the blood flow decreases below a critical 
level, chemoreceptors are stimulated by decreased oxygen 
availability, and also because of excess carbon dioxide and 
hydrogen ions that are not removed by the sluggish blood 
flow. Impulses from the chemorceptors are transmitted to the 
vasomotor center, which results in reflex changes that tend to 
increase systemic blood pressure back toward normal.(15)  
Atrial reflexes:  
The atria contain low-pressure atrial stretch receptors 
similar to baroreceptors in large arteries. Stretching of the 
atria evokes reflex vasodilatation and decreases the systemic 
blood pressure.  
Central nervous system ischaemic reflex:  
The central nervous system ischaemic reflex response 
occurs when blood flow to the medullary vasomotor center is 
decreased to the extent that ischamia of this vital center 
occurs. As a result of this ischaemia, there is an intense 
outpouring of sympathetic nervous system activity, resulting 
in profound increases in systemic blood pressure. It is 
  
believed that this reflex response is caused by failure of 
slowly flowing blood to remove carbon dioxide from the 
vasomotor center.(16)  
Aetiology of PONV: 
The cause of PONV is multifactorial. These can be 
attributed to patient, surgery, and anaesthetic related factors.  
Patient related factors:  
•  Fasting: Food in the stomach may stimulate abdominal 
vagal afferents both by its chemical composition and by 
its volume. This, in combination with the central effects 
of anaesthetic may provide sufficient emetic drive.(15)       
•  Anxiety: Endocrine hormones such as prolactin and 
catecholamines are secreted in the presence of 
psychological stress. They may contribute in emesis.  
•  Age: paediatric age groups have a higher incidence of 
vomiting compared to adults.(16)  
•  Gender: Adult females have a higher incidence of PONV 
than adult males. This predisposition has been 
attributed to fluctuation in female sex hormone 
(oestrogen) concentration during the menstrual cycle.(1)  
  
•  The risk of PONV has been reported as increased four-fold 
during laparoscopy in the first eight days of the menstrual 
cycle.  
•  Body habitus: the risk of PONV is increased in obese 
patients (body mass index greater than 30 kg/m2).  
Possible explanations include increased residual 
gastric volume, increased incidence of esophageal reflux. 
Adipose tissue may act as a reservoir for inhaled anaesthetic 
agents that continue to enter the vascular space even after 
administration has been discontinued.(1) Inspite of these 
explanations, no direct relationship has been found between 
body mass and the incidence of PONV.(17)  
History of previous PONV or motion sickness:  
Patients with a history of vomiting after previous 
surgery or history of motion sickness are more susceptible to 
PONV then those without such a history.(14) These patients 
may have a well developed reflex sensitized by previous 
emetic stimuli, which predisposes them to vomiting.(6)  
 
 
 
  
Surgery related factors:  
• Type of surgery: In children certain types of 
procedures including strabismus surgery, orchidopexy, 
tonsillectomy, middle ear surgery and oroplasty are 
associated with a higher incidence of PONV.(1) Intra-
abdominal procedures and laparoscopic procedures 
produce emesis more than extra-abdominal operations.(6)  
• Duration of surgery: The greater the surgery duration 
the higher the incidence and severity of PONV. During long 
operations the level of stress hormones may be elevated or 
the patient may receive a larger amount of potentially 
emetic anaesthetic drugs or surgical stimulation which may 
be protracted and intense.(7)   
Anaesthesia related factors:  
• Premedication: Administration of opiodis by any route 
has been observed to increase PONV. The emetic effects of 
opioids are believed to be via an action on opioid receptors 
(probably present in the area postrema). Morphine 
enhances the release of 5-HT from the small intestine 
enterochromaffin cells. The release of 5-HT has been 
implicated in the mechanism of emesis induced by 
  
anticancer therapy.(10,18) Opioids in higher doses can also 
depress the CTZ stimulating effect, thereby, reducing the 
occurrence of nausea and vomiting. However, avoidance of 
opioids in the postoperative period may contribute to PONV 
secondary to visceral pain.(8)  
The addition of anticholinergic medications (atropine, 
hyoscine) to opioid premedication has been shown to 
decrease postoperative emesis. The anti-emetic properties of 
the anticholinergic agents result from a central rather than a 
peripheral mode of action. This supposition is supported by 
the findings that glycopyrrolate (quaternary ammonium 
compound unable to cross the blood brain barrier), when 
used as an alternative to hyoscine has no antiemetic 
property.(18) 
• Intravenous induction agents: Ketamine, 
thiopentone, methohexitone and etomidate are intravenous 
induction agents associated with a high incidence of 
nausea and vomiting. The emetic effects of ketamine may 
be secondary to the release of endogenous catecholamines. 
Propofol is an intravenous induction agent associated with 
a lower incidence of PONV as compared to other agents. 
  
The low incidence of PONV and rapid emergence from 
anaesthesia are the reason for the great popularity of 
propfol in outpatient surgery.(1)    
• Nitrous oxide: Nitrous oxide increases the incidence of 
PONV when compared with alternative anaesthetic 
techniques.(19) 
• Volatile anaesthetics: It has been suggested that a 
subanaesthetic dose of halothane may have an anti-emetic 
effect. Data from studies shows that there is no significant 
difference between halothane, isolflurane, and enflurane 
with respect to the incidence of postoperative emesis.(1)  
• Muscle relaxants: Muscle relaxants are not considered 
to have an effect on the incidence of PONV. Antagonism of 
residual neuromuscular block with anticholinesterases 
does result in increased postoperative emesis. The 
muscarinic effect of these agents increases gastrointestinal 
motility, which may contribute to increased incidence of 
PONV.(20)  
 
 
 
  
Regional anaesthesia: 
The incidence of PONV is lower after regional then 
after general anaesthesia. This difference narrows if 
parenteral opioids are administered intra or postoperatively. 
The incidence of emesis after central neuroxial blocks (spinal, 
epidural) is greater then after peripheral nerve blocks 
because of the associated sympathetic nervous system 
blockade contributing to hypotension induced nausea and 
vomiting through the vagus effect. Hypoxaemia at the 
vomiting center, and vagal stimulation have been suggested 
as stimulants to emesis. Administration of 100% oxygen and 
or intravenous administration of atropine was noted to 
decrease the incidence of PONV.    
 
 
 
 
 
 
 
 
  
OBJECTIVES 
 
1- To study the effect of preoperative hydration, using NS 
0.9%, on postoperative nausea and vomiting among 
patients undergoing ambulatory surgery.  
2-  To compare between 20 ml/kg NS 0.9%, 10 ml/kg NS 
0.9%, and 2 ml/kg NS 0.9% as prophylaxis for 
postoperative nausea and vomiting.  
3-  To evaluate motion-sickness, past history of PONV, 
and duration of surgery as risk factors of PONV.   
 
 
 
 
 
 
 
 
 
 
  
PATIENTS AND METHOD 
 
This prospective study was carried out in Soba 
University Hospital from March 2004, till March 2005.  
One hundred and fifty patients were included in this 
study. The patients were only ASA I or II. Informed consent 
was verbally obtained from the patients.  
Inclusion criteria  
Patients included in this study:  
• Were classified as ASA class I or II.  
•  Their surgical operations were either diagnostic 
laparoscopic, uretheric diagnostic procedures, or 
excision of masses.  
•  They had a surgical duration of not more them 50 min.  
•  They were not hypertensive or had any cardiac problem.  
Exclusion criteria:   
Patients excluded from this study:  
• Were hypertensive and or suffered cardiac problems.  
• Their surgical procedure needed more than one hour's 
time.  
  
• Those who needed added volumes of fluids or blood 
transfusions.  
•  Were classified as ASA class III or IV.  
• Those who needed admission to correct their medical condition.   
Specially designed interview sheets covering 
preanaesthetic measures were filled for each case separately. 
One hour before arriving in the operating room, the patients 
were transfused either 20 ml/kg NS 0.9%, or 10 ml/kg NS 
0.9%, or 2 ml/kg NS 0.9%. This was done after randomly 
assigning each to one of the three groups (n= 50 each). The 
fluid volumes to be given were calculated after weighing the 
patients. The assigned volumes had to sometimes be 
continued during the procedure to avoid fluid overload. 
In the operating room routine monitoring devices were 
placed and baseline blood pressure, heart rate, and pulse 
oximetry values were recorded. The fluid maintenance dose 
was 5 ml/kg/hr during the procedure.  
All patients received a standardized general 
anaesthetic. 0.5-1 mg of atropine was given immediately 
before induction. Thiopentone 5 mg/kg was then used for 
induction and suxamethenium 1mg/kg was then 
  
administered to enhance endotracheal intubation. The lungs 
were then ventilated manually. Anaesthesia was maintained 
with 33% oxygen in nitrous oxide with added halothane 0.5%. 
After recovery from suxamethonium, 0.1 mg/kg of 
pancuronium was administered.  
At the cessation of surgery, atropine 0.5 -1mg and 
neostigmine 0.05 mg/kg were administered to reverse the 
neuromuscular block. Extubation was done.  
After surgery the patients were transported to the 
recovery room. During their stay there, their vital signs were 
monitored every 15 minutes. A registrar then asked each 
patient directly about their feeling of nausea and recorded 
each vomiting event.  
The researcher was blinded to the group code. These 
direct questions were asked at half an hour, at one hour, at 2 
hours and on discharge. The severity of nausea was assessed 
by the patients using a standard four point ordinal scale (no, 
mild, moderate, and severe). The single worst score for 
nausea from any of the three time periods before discharge 
were used for analysis. The frequency and severity of 
vomiting were likewise assessed.  
  
Patients were discharged when they were able to take 
oral fluids and walk independently.  
The results were transferred into a master-sheet 
which was entered into a computer, using database in 
package statistical programmer for social sciences.  
Computer package (SPSS-PC) was used for data 
analysis. Simple frequency distribution and relative frequency 
were used for tabulation.  
Parametric data were analyzed with the unpaired t-
test. Non-parametric data were analyzed using the Mann 
Whitney U test. Categorical data were analysed with the  chi-
squared test. A P. value of 0.05 was considered significant.  
Patients who bled unexpectedly and needed added 
volume of fluid replacements as well as those who developed 
hypotension and had to be treated with added fluids were 
excluded. 
 
 
 
 
 
  
RESULTS 
In this prospective, randomized, comparative double-
blinded study, the effect of giving 20ml/kg 0.9% NS,10 ml/kg 
0.9% NS and 2 ml/kg 0.9% NS preoperatively were compared 
regarding occurrence and severity of post operative nausea 
and vomiting. 
All patients received 0.9% NS infusions about 60   
minutes before the operation. Some of these volumes had to 
be continued during surgery when they were large. Group A 
received 20 ml/kg 0.9% NS. Group B received 10ml/kg 0.9% 
NS and group C received only 2 ml/kg 0.9% NS. 
Sixty six percent of patients were females, whereas 
34% were males (Table 1).  
Thirty-eight percent of the female gender had nausea, 
compared to only 14.7% of the male gender (Table 2, Fig. 1).  
Twenty-one percent of the female gender had 
vomiting, compared to only 12% of the male gender (Table 3). 
Concerning vomiting, 18 male patients vomited and 33 did 
not, 32 female patients vomited and 67 did not (Table 3,      
Fig. 2).  
  
Concerning nausea, 16 patients from group A had 
nausea whereas 34 did not.  In group B, 23 patients suffered 
nausea and 27 did not.  In group C, 40 patients has nausea, 
and only 10 did not (P < 0.001) (Table 4, Fig 3). 
In group A, 34 patients had no nausea, 10 had mild 
nausea, 6 had moderate nausea and no patient suffered 
severe nausea.  In group B, 27 patients had no nausea, 15 
had mild nausea, 8 had moderate nausea and no patient 
suffered severe nausea.  In group C, only 10 patients had no 
nausea, none had mild nausea, 14 had moderate nausea and 
26 patients had severe nausea (P<0.001) (Table 5, Fig. 4). 
Results for nausea illustrate that being in group A 
reduces the risk of nausea 16 times compared to being in 
group C.  This result is highly significant (P<0.001). 
Nine patients in group A had vomiting while 41 did 
not.  In group B, 14 patients suffered from vomiting whereas 
36 did not.  In group C, 27 patients vomited and 23 did not 
(P<0.001) (Table 6, Fig. 5). 
In group A, 41 patients did not vomit, 6 suffered mild 
vomiting, 3 moderate vomiting and none had severe vomiting.  
In group B, 36 patients did not vomit, 10 had mild vomiting, 
  
4 vomited moderately and none had severe vomiting.  In 
group C, 23 patients had no vomiting, 0 had mild vomiting, 
14 suffered moderate vomiting but 13 suffered severe 
vomiting (P< 0.001) (Table 7, Fig. 6). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
DISCUSSION 
  
This study investigated the incidence of postoperative 
nausea and vomiting, its risk factors and the role of 
preoperative hydration using I.V. 0.9% NS infusions.  The 
study was conducted among 150 patients undergoing 
diagnostic laparoscopic procedures, diagnostic urethral 
procedures and excision of masses.  In this study, 52.67% of 
patients suffered nausea and 33.33% suffered vomiting. 
Results   of vomiting showed that group C has the 
probability of vomiting 12 times more than group A (P0.001). 
Having a past history of vomiting increases the risk of 
its occurrence 7 times (P < 0.004). Lerman showed that a 
past history of PONV under similar anaesthetic surgical 
setting may double its incidence in subsequent surgeries.(4) 
The longer duration of surgery and anaesthesia (45-50 
minutes) increases the probability of vomiting occurring 12 
times (P=0.003), whereas the shorter duration of surgery         
(30-34 minutes) increases the probability of vomiting 
occurring 4 times (P = 0.004). This is in consistence with 
  
Palazzo and Strunin whose researches proved that extended 
time of surgery enhances PONV.(6) 
The long duration of surgery, i.e. >45 minutes, 
increases the risk of nausea occurring 4 times than the 
shorter duration of 30-34 minutes (P =0.065). 
During long operations the level of stress hormones 
may be elevated or the patient may receive a larger amount of 
potentially emetic anaesthetic drugs or surgical stimulation 
which may be protracted and intense.(7) 
Having a past history of nausea increases the risk of 
its occurrence 7 times (P< 0.003) (Fig 9b). There is a 
marginally significant correlation between gender and nausea 
(P = 0.093). 
It is more for female gender; this agrees with studies 
done by Watcha and White who investigated aetiology of 
PONV. A higher incidence of PONV due to patient related 
factors includes female gender.(1) PONV occurs frequently 
following gynaecologic laparoscopies. This was demonstrated 
by Malins et al who studied nausea and vomiting after 
gynaecologic laparoscopies.(5)  
 
  
Results for nausea illustrate that being in group A 
reduces the risk of nausea 16 times compared to being in 
group C. This result is highly significant (P<0.001). 
 Among the risk factors for PONV is past history of 
PONV, longer duration of surgery, and past history of motion 
sickness. 
A prior history of PONV under similar anaesthetic 
surgical settings may double the likelihood of vomiting 
following subsequent surgery,(4) as shown by Lerman. Out of 
the 150 patients in this study, 31 had past history of PONV.  
Out of these 31 patients, 21 patients suffered nausea and 14 
patients experienced vomiting. These patients may have a 
well developed reflex sensitized by previous emetic stimuli, 
which predisposes them to vomiting,(6) as illustrated by 
Palazzo and Strunin. 
Patients with a past history of motion sickness were 7 
out of 150 patients.  Out of these 7 patients only 5 patients 
experienced nausea but all 7 vomited. Occasionally, vomiting 
occurs without the prodromal sensation of nausea, indicating 
that only certain portions of the vomiting center are 
associated with the sensation of nausea.(9)  
  
Prophylactic preoperative hydration using 0.9% NS i.v. 
infusions can reduce but not completely eliminate PONV. 
Extracellular volume expansion has also been shown to 
result in less hypotension during and after operation (Feiber, 
Jones, 1969) and in less postoperative thirst (Breivik, 1969).(9) 
  Group A received 20 ml/kg 0.9% NS I.V. infusion, 
group B received 10 ml/kg 0.9% NS I.V. infusion and group C 
received only 2 ml/kg 0.9% NS I.V. infusion preoperatively. 
Each group consisted of 50 patients.  In group A 16 patients 
experienced nausea and 9 vomited.  In group B, 23 patients 
suffered nausea and 14 vomited.  In group C, 40 patients felt 
nausea and 17 vomited. 
These results illustrate the highly significant 
correlation between groups and the incidence and severity of 
PONV (P <0.001). 
 
 
 
 
 
 
  
CONCLUSION 
 
• Perioperative rehydration proved to be an effective measure 
in reducing the incidence of PONV as well as its severity.  
• Non in group A (20 ml/kg 0.9% NS) had severe nausea and 
vomiting, while almost 75% of group C (2 ml/kg 0.9% NS) 
experienced incidences of nausea and vomiting.  
• Rehydration with 20 ml/kg 0.9% NS proved to be more 
effective than 10 ml/kg 0.9% NS. The incidence of PONV was 
highest in group C (2 ml/kg NS).  
• Other contributing factors were duration of surgery, history 
of motion sickness, past history of PONV and female gender.  
 
 
 
 
 
 
 
 
 
  
RECOMMENDATIONS 
 
• Use of perioperative rehydrtion in a dose of 20 ml/kg 0.9% 
NS is highly recommended to lessen the incidence of PONV, 
providing no contraindications exist.  
• Use of prophylactic measures such as antihistamines and 
antiemetics is recommended in susceptible patients. E.g., 
those with a history of motion sickness or PONV. 
• To study the efficiency of rehydrating patients using isotonic 
DNS as an alternative prophylactic solution.    
 
 
 
 
 
 
 
 
 
 
 
  
 
Table 1: Gender 
Variable Frequency Percentage 
Male 51 34% 
Female 99 66% 
 
 
 
 
 
 
 
Table 2: Gender and nausea 
Variable Nausea 
 No Yes 
Male 29 22 
Female 42 57 
 
 
 
 
  
 
Table 3: Gender and vomiting 
Variable Vomiting 
 No Yes 
Male 33 (22%) 18 (12%) 
Female 67 (44.7%) 32 (21.3%) 
 
 
 
 
 
 
 Table 4: Groups and nausea  
Variable Nausea 
 No Yes 
A 34 (68%) 16 (32%) 
B 27 (54%) 23 (46%) 
C 10 (20%) 40 (80%) 
 (P< 0.001) 
 
 
  
 
Table 5: Severity of nausea and groups 
Group No Mild Moderate Severe  
A 34 10 6 0 
B 27 15 8 0 
C 10 0 14 26 
(P < 0.001) 
 
 
 
 
 
Table 6: Vomiting and groups 
Group No Yes 
A 41 9 
B 36 14 
C 23 27 
 (P <0.001)  
 
 
 
  
 
Table 7: Severity of vomiting and groups 
Group Severity of nausea 
 No Mild Moderate Severe 
A 41 6 3 0 
B 36 10 4 0 
C 23 0 14 13 
 (P< 0.001)  
 
 
 
 
Table 8: Duration of surgery 
Variable  Frequency  Percentage 
30 – 34 minutes  26 17.33%  
35 – 40 minutes  51 34.00%  
45 – 50 minutes  73 48.67% 
 (P <0.065)  
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ﻢﻴﺣﺮﻟﺍ ﻦﲪﺮﻟﺍ ﷲﺍ ﻢﺴﺑ 
 
The effect of preoperative (NS 0.9%) intravenous fluids on 
adverse out-comes in out-patient surgery. 
- Group:   - Diagnosis:  
- Case No:   - Type of operation:  
- Name:    - Duration of surgery:   
- Age:   - Fasting hrs. For solids:……. For fluids:…… 
- Wt.:  - Past history of PONV:  
- Gender:  - Past history of motion sickness:  
 
Incidence & severity of nausea:         ﻥﺎﻴﺜﻐﻟﺍ ﺓﺩﺸﻭ ﺙﻭﺩﺤ 
Time (hrs.) None 
ﺙﻭﺩﺤ ﻡﺩﻋ 
Mild 
 ﻁﻴﺴﺒ 
Moderate 
ﻂﺳﻮﺘﻣ 
Severe 
ﺩﺎﺤ 
0 - 0.5 hr      
0.5 - 1 hr      
1 - 2 hrs      
On discharge after (   ) hrs.     
 
Incidence & severity of vomiting:     ﻍﺍﺭﻔﺘﺴﻻﺍ ﺓﺩﺸﻭ ﺙﻭﺩﺤ 
Time (hrs.) None 
ﺙﻭﺩﺤ ﻡﺩﻋ 
Mild 
 ﻁﻴﺴﺒ 
Moderate 
ﻂﺳﻮﺘﻣ 
Severe 
ﺩﺎﺤ 
0 - 0.5 hr      
0.5 - 1 hr      
1 - 2 hrs      
On discharge after (   ) hrs.     
 
